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The Differences of Rice Growth and Yield at Various Agroclimatic
Regions in Chungnam Province
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Environment and Welfare Division, Ministry of Agriculture Food and Rural Affairs, Sejong, Korea

Abstract

Rice cultivation is immensely affected by many climatic factors including temperature, precipitation, etc, and
imbalanced climatic conditions negatively affect the growth of rice. In this study, we investigated the effects of
different agroclimatic zones of Chungnam Province on rice quality and examined the correlations between climatic
characteristics and rice yield components. Average temperatures and rainfall were higher in “Western Sobaek
Inland’ than those in the ‘South Western coastal zone, and precipitation records showed a wide variation among
counties due to typhoons during the examined periods. The average accumulative temperature affecting the
magnitude of production during reproductive growth periods was higher in “Cheon-An”, “Gong-Ju”, “Yeon-Gi
(Se-Jong)”, “Bo-Ryeong”, and “Dang-Jin” counties than those in other counties. The plant height was higher in
‘Western Sobaek Inland’ counties such as “Yeon-Gi(Se-Jong)” and “Cheon-An”, and ‘Southern Charyeong Plain’
counties such as “Cheong-Yang”, “Dang-Jin”, and “A-San”, than those in other counties. The number of tillers
during the 40 days after rice transplantation in “Seo-Cheon” and “Bo-Ryeong” counties increased compared to
other counties. This result was relevant to the fact that the date of rice transplantation in those counties was 3 to
4 days later than those in other counties of Chung-Nam Province. The average yield (milled rice basis) was the
highest in ‘Western Soback Inland’ zone, showing 3,756 kg ha, followed by ‘Southern Charyeong Plain’ zone
showing 3,621kg ha’, and was the lowest in ‘South Western coastal zone by 3,315kg ha'. “Yeon-Gi(Se-Jong)”
and “Dang-Jin” counties showed the highest yields of 4,100kg ha®l. “Seo-San”, “Seo-Cheon”, and “Tae-An”
counties were relatively lower yields of 3,240~3,280kg ha™ in comparison of other counties.
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Table 1. Climatic characteristics of the agroclimatic zones for rice cropping period in South
Chungnam Province(Year 2010~2012)

Acroclimatic regions Western Soback | Southern Charyeong | South Western
£ £ Inland Region Plain Region Coastal Region
Boryeong, Asan,
Cheonan, Gongju Seosan, Dangjin,
. Buyeo,
Counties Nonsan,Geumsan Cheongyang,
o Seocheon
Yeongi(Sejong) Heongseong,
Yesan, Taean
Apr.~ Jun Rainfall(mm) 397 500 544
pr- ' Drought index 1.0 0.9 0.6
Starting date above 15T May 8 May 6 May 3
Crop period | Duration of days above
(above 157) 15C (days) 136 171 185
Accumulated temperature
during crop period (TC) 3170 3,442 3,668
Emergence rate of low temperature during
C 3.0 29 1.8
transplanting time(%)
Average temperature(C) 24.3 25.5 253
Aug.
e Standard deviation 1.1 1.3 1.3
Tul ~Se Average temperature(C) 22.6 23.5 23.8
P Standard deviation 2.9 2.3 23
Average daily sunshine duration from 56 58 57
August to September (hr)
Climate productivity index 1.00 1.01 1.01
Frost Date of starting frost Oct. 18 Nov. 17 Nov. 17
Date of ending frost Apr. 13 Mar. 29 Mar. 30
hgoz uAstEch Al % AMMES BE 2YYL, 52Ul HYF 5L AAbIAL. §
AgY BEAMY 712 T, 8% L 2% AYE A29 ROl AVlE B A7
A BENER SANEAT RAPIES £ B) JUesY23d~25d, Mol ofil A, %
&3t 7140l ¥ E4717HA] Aol tlRle o, 24, olih Eieh TR 5E258~27%, B
P ZARP] U5 STAT FAIEIYY AL 34 ARl 59279 ~29%0|gto
2HE 747, fERRIEA] $8Y o o, Z A[9E o|gd Table 29 #T}. A
2597h), R Rdr|(aedr] 584 o5 6¢ += SAS package(SAS Institue, 1988),
b, ARG |(FaLdr] F8Y o|l2RH & Microsoft Office Excel 20072 &8I, 2t
AR, BRI 27 AASTARE £ T1desd s 3 e A
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Table 2. Transplanting date of rice
Province(Year 2010~2012)

cultivation at different regions of Southern Chungnam

Agroclimatic

Transplanting date

regions Counties 2010 2011 Year 2012
Cheonan May 25 May 26 May 25
Gongju May 25 May 25 May 24
[* Nonsan May 28 May 27 May 29
Geumsan May 27 May 27 May 29
Yeongi(Sejong) May 25 May 25 May 24
Boryeong May 28 May 27 May 30
Asan May 26 May 26 May 24
Seosan May 28 May 26 May 24
I Dangjin May 27 May 26 May 24
Cheongyang May 24 May 25 May 23
Heongseong May 26 May 26 May 29
Yesan May 26 May 26 May 24
Taean May 25 May 27 May 25
m Buyeo May 27 May 26 May 24
Seocheon May 27 May 27 May 26

* 1. Western Sobaek Inland, II. Southern Charyeong Plain, II. South Western Coastal
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Table 3. Average temperature, Rainfall, Diurnal range and Accumulated temperature of different
growth stages of rice cultivation at various counties of Chungnam Province (Year2010~
2012)

Count
ies**

Regio
ns*

RS***

ETS

NTS

RGS

THS

AT

kKKK

AR

AD

ACT

AT

AR

AD

ACT

AT

AR

AD

ACT

AT

AR

AD

ACT

AT

AR

AD

ACT

CA

19.4

2.1

10.9

136

22.8

3.9

11.4

571

24.0

9.1

7.9

144

26.3

12.3

7.7

1,254

24.6

8.8

9.1

2,104

GJ

19.3

0.6

11.0

135

22.6

5.0

11.4

563

235

6.8

7.6

141

26.2

12.4

7.6

1212,

243

82

9.0

2,154

I | NS

20.2

0.3

9.3

142

23.0

4.8

9.9

574

24.6

7.1

6.4

147

26.1

12.5

7.7

1,077

24.5

8.6

8.6

1,940

GS

18.6

0.6

13.9

133

225

14.3

12.2

571

24.7

22.1

8.1

151

25.6

252

9.7

1,083

24.0

20.7

10.3

1,938

YG

18.7

0.4

12.1

131

22.0

23

11.9

552

233

8.8

8.8

140

25.7

10.0

79

1,188

23.8

7.2

9.5

2,010

BR

18.8

0.2

9.3

132

21.6

5.7

83

540

23.6

29.2

5.5

142

26.0

13.7

6.3

1,198

23.9

9.9

7.1

2,010

AS

18.9

7.5

10.4

133

21.6

32

10.2

549

23.7

10.7

7.6

142

259

10.7

7.0

1,148

244

7.6

8.1

1,972

SS

182

2.6

10.0

128

212

4.5

9.7

530

23.0

16.9

6.4

138

25.1

15.8

6.5

1,162

232

11.4

1.7

1,958

DJ

18.0

6.9

11.6

130

21.0

5.0

10.5

541

229

13.8

7.6

142

25.8

10.4

7.7

1,218

23.6

7.4

9.0

2,029

CYy

19.5

0.3

11.5

133

21.7

3.6

113

548

23.6

9.8

8.9

141

25.7

13.5

7.6

1,131

23.8

9.4

9.1

1,981

HS

18.9

32

11.0

131

21.9

2.9

10.2

545

23.4

8.2

6.3

140

25.8

14.1

7.3

1,208

23.9

9.5

8.4

2,024

YS

18.7

9.4

11.1

126

21.9

2.7

113

529

233

6.5

8.0

137

25.7

9.7

8.0

1,168

23.6

6.4

9.4

1,960

TA

18.0

1.2

89

126

213

33

93

524

229

17.5

6.1

137

26.0

12.4

6.0

1,077

24.0

8.4

7.4

1,865

BY

19.4

1.0

11.4

136

227

4.2

11.2

567

243

7.1

7.9

146

26.2

152

7.8

1,192

244

10.0

9.1

2,039

I

SC

18.4

0.6

9.7

129

21.6

3.9

8.5

539

23.8

9.5

6.4

142

259

152

6.7

1,141

23.8

10.0

7.5

1,952

* 1. Western Soback Inland, II.
Gongju,

** CA : Cheonan, GJ :

SS : Seosan, DJ :

SC : Seocheon

*i% RS

Rooting Stage, ETS :

Southern Charyeong Plain, II. South Western Coastal

NS : Nonsan, GS :
Dangjin, CY : Cheongyang, HS : Heongseong, YS : Yesan, TA : Taean, BY : Buyeo,

Effective Tillering Stage, NTS

Growth Stage. THS : Transplanting to Heading Stage
Average Temperature, AR :
Temperature

kKK AT :

Average Rainfall,
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. Nonproductive Tillering Stage, RGS

: Average Diurnal range, ACT :

Geumsan, YG : Yeongi (Sejong), BR : Boryeong, AS : Asan,

. Reproductive

Accumulated
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SS : Seosan, DJ : Dangjin, CY : Cheongyang, HS : Heongseong, YS : Yesan, TA : Taean, BY : Buyeo,
SC : Seocheon,
*** DAT : Days After Transplanting

Fig. 1. Variation of Rice plant height cultivated at various counties of Southern Chungnam
Province(Year 2010~2012)
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* I: Western Sobaek Inland, II: Southern Charyeong Plain, IIl: South Western Coastal
** CA : Cheonan, GJ : Gongju, NS : Nonsan, GS : Geumsan, YG : Yeongi(Sejong), BR : Boryeong, AS : Asan, SS
: Seosan, DJ : Dangjin, CY : Cheongyang, HS : Heongseong, YS : Yesan, TA : Taean, BY : Buyeo, SC :

Seocheon,
*#* DAT : Days After Transplanting

Fig. 2. Variation of Rice tiller number cultivated at various counties of Southern Chungnam

Province(Year 2010~2012)
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Table 4. Yields and yields components of rice cultivated
Chungcheong Province

at various counties of South

Yield components Average
Agro- Days to ) Milled rice | temperature
climatic | Counties | Statistics | heading | N, of Panide | No. of spikelet Ratio of | 1000-Brown yield for 40days
Tegors (days) (no./m’) | (no./panicle) npene:)d gran riee (kg ha-T) | afer beading
) | weigh(@) )
Average 84.5 482.4 83.5 94.9 22.6 356
Cherm Range | 84~85 | 4654~5042 | 823~84.5 | 92.0~92.0 | 21.8~23.1 - 230
.| Average 83.3 490.5 95.1 88.6 21.6 369
Congu Range | 83~84 | 4800~5018 | 89.0~98.8 | 85.7~93.9 | 20.1~23.1 - 2.0
[* Nogisen Average | 78.5 465.4 89.7 93.6 22.8 368 21
Range | 77~80 | 4484~4775 | 884~90.8 | 92.8~94.5 | 21.5~23.9 -
Average | 783 474.3 98.3 87.7 222 375
Caumen Range | 76~81 | 4509~5309 | 90.2~104.6 | 80.1~98.1 | 20.5~23.5 - 229
Yeongi | Average 84.3 505 91.9 97.4 22.0 410 9
(Sejong) | Range | 83~86 | 4484~3454 | 89.5~94.0 | 929~99.8 | 20.9~23.2 - )
Average 83.0 467 88.1 94.7 22.6 364
Buryrg Range | 79~86 | 412~5115 | 85.8~90.0 | 922~97.1 | 21.4~23.7 - 229
Asan Average 82.0 517.1 92.4 82.9 224 366 1
Range | 81~83 | 4581~5575 | 90.9~94.0 | 77.0~92.2 | 20.7~23.4 -
Seosan Average 83.0 437.1 90.4 89.8 22.1 324 4
Range | 81~85 | 387.8~5090 | 89.7~91.0 | 84.7~92.6 | 20.4~24.1 -
.| Average | 76.3 521.2 91.2 93.1 22.5 410
1 Dangin [~ p nge | 75~78 | 4872~55.1 | 884~954 | 924~945 | 20.7~245 - 223
— Average 84.3 502.6 90.4 87.6 21.6 355 4
Range | 83~85 | 4848~5212 | 89.2~92.7 | 86.0~89.7 | 20.4~22.7 -
Average 82.3 470.3 87.7 93.4 222 353
Hogog Range | 79~85 | 4533~492.1 | 83.1~91.0 | 88.9~96.7 | 20.9~23.4 - 221
Average 81.0 510.7 92.3 90.5 22.5 397
Yesan 21.5
Range | 75~84 | 4800~5212 | 89.4~96.4 | 80.4~99.6 | 20.7~23.8 -
Taean Average 82.5 4533 92.8 85.6 22.1 328 213
Range | 82~83 | 4460~4606 | 90.7~94.7 | 84.1~87.0 | 20.7~23.6 -
Buyeo Average 82.3 471.9 87.3 90.5 21.9 337 21
m Range | 81~84 | 431.5~5090 | 80.4~91.9 | 87.1~93.2 | 19.8~23.7 -
Sedben Average 81.0 426.6 91.6 91.3 22.1 326 233
Range | 810~810 | 392.7~4727 | 89.1~94.2 | 90.7~91.8 | 21.0~23.7 - )
Nomal Average | 81.7 479.7 90.3 91.3 22.2 363
year i Range - 403.6~4872 | 82.6~96.3 | 76.7~99.9 - - )

* 1. Western Sobaek Inland , II. Southern Charyeong Plain. IIl. South Western Coastal
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Table 5. Rice growth characteristics and number of perfect kernel cultivated at various counties of
Southern Chungnam Province

cﬁlir aot;c Counties Plant height No. of S}em No. of Tiller Graiq Perfect kez:rnel
regions (cm) (No./m) (No./m) (No./panicle) (no./m")
Cheonan 66.90° 215.6% 221.3%¢ 792,51 358,154.8°
. Gongju 71.15° 198.0% 220.0 843.0% 344,356.8%
I Nonsan 71.63° 201.6% 227.0% 889.5" 339,006.3™
Geumsan 66.00 214.5% 235.6™ 862.3 326,767.5%
Yeongi(Sejong) 66.30 196.0% 236.2" 895.0° 352,105.5%
Boryeong 65.73% 206.0% 250.2° 834.3%" 305,266.5¢
Asan 72.30° 180.6 302.4° 766.6° 295,813.8""
Seosan 60.06° 216.0" 244.6™ 8163 299,385.4°%"
I Dangjin 70.80° 207.3% 215.8 848.6 363,196.0°
Cheongyang 65.26" 205.6% 2182 972.0% 298,848.4°%"
Heongseong 66.16™ 1905 230.5™ 852,00 283,097.7%
Yesan 72.13° 196.5% 220.1 869.0" 391,279.6"
Taean 66.40° 252.6" 2443 793.58 311,673.3%"
o Buyeo 65.83% 199.3 232.7" 827.0%" 325,186.5°
Seocheon 62.10° 221.6° 197.2 936.0° 273,915.8"
(%) 10.4 5 11.4 48 8.1
p-value 0.0102 0.0001 0.0001 0.0001 0.0001

* 1. Western Sobaek Inland , II. Southern Charyeong Plain. Ill. South Western Coastal
** Note : Values within column followed by same letters are not significantly different at the 5% level of LSD or
DMRT.
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